Differences between agonist and antagonist binding following beta-adrenergic receptor desensitization.
The specific beta-adrenergic agonist radioligand (+/-)-[3H]hydroxybenzylisoproterenol ([3H]HBI) was used to investigate alterations in the beta-adrenergic receptors of frog erythrocytes occurring during the process of agonist-induced, receptor-specific desensitization. There was close agreement between the percentage fall in [3H]HBI binding and that in catecholamine-stimulated adenylate cyclase activity following periods of preincubation of up to 7 h with 0.1 mM (-)-isoproterenol. Desensitization was maximal by 5 h, resulting in a 69% reduction in [3H]HBI binding and a 67% reduction in isoproterenol-stimulated adenylate cyclase activity. In contrast, binding of the beta-adrenergic antagonist (-)-[3H]dihydroalprenolol was significantly less affected by desensitization (p is less than 0.05 at 2 1/2, 5, and 7 h), showing a maximum reduction in binding of only 35% in these experiments. The consistent close agreement of reduction in agonist binding with that in hormone-stimulated adenylate cyclase activity, together with the significant difference observed between agonist and antagonist binding, implies that an alteration occurs during desensitization which preferentially interferes with agonist binding, while antagonist binding is less affected. The locus of this agonist-specific alteration may be the receptor binding site or a site involved in receptor-enzyme coupling. Agonist binding studies may now be used to assess more completely the desensitized state of beta-adrenergic receptors in systems in which marked desensitization of beta-adrenergic responses is associated with little or no reduction in antagonist binding.